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FEATURE

Wrapped in plastic

Our recycling series arrives at the issue of synthetic polymers—the plastics in
which our planet is slowly drowning. Jodie Lea Martire takes a deep breath.

impact on our planet. From the birth of
semi-synthetic plastics with celluloid
in 1856, to the first fully synthetic plastic
(Bakelite) in 1907, through rapid growth in
the 1950s up to today, our species has created
over 8.16 billion tonnes of plastic in less than
200 years.

Only 9% of that plastic has ever been
recycled—of the rest, if it's not polluting our
oceans or our streets, or been incinerated to
darken our skies, it has gone into landfill. And
every single one of those pieces is still there,
contaminating land, water, atmosphere and
living beings.

Remarkably, the percentage of plastic
that gets recycled today matches up almost
exactly with the percentage that's ever been
recycled: every year, 90.5% of plastics go
unrecycled. Just 2% are recycled into a similar
product, while 7% to 8% become lower-
quality items. Everything else goes to landfill,
is leaked into nature or is burned.

The future looks no better. At current rates,
plastic’s greenhouse-gas emissions could
reach 1.36 billion tonnes per year. Plasticis a
by-product of fossil fuels, and the devastating
persistence of the oil and gas industries, along
with their investment in the plastics industry,
has WWF claiming “plastic production is
likely to double by 2040, and plastic pollution
could triple by 2040".

Insiders say Big Fuel is eyeing off plastic
production to compensate for their declining
fuel market (thanks, climate activism!). They
tend to greenwash their plastic products
by pushing plastic's infinite recyclability—a
benefit that’s all very well in theory, but never
actually achieved in reality.

I t's hard to be melodramatic about plastic's
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In 2019, 4% to 8% of
the world's annual oil
consumption fed the
plastics industry. A recent
report from Yale Climate
Connections estimates
that this figure will rise
to 20% by 2050—and the
Center for International ()
Environmental Law (CIEL) = A
estimates that by 2100, o
plastic production will
account for over 50% of
the world's carbon budget.

Our oceans already hold
168m tonnes of plastic
waste, and that figure is
growing by almost 10m
tonnes per year. An estimated 14m tonnes
of microplastics—an often underdiscussed
problem that we examined in Renew 155—lie
on the sea floor, eventually making their way
into the food chain of over 700 marine species
and their predators (like whales, albatrosses
and humans). These particles are everywhere.
They've even been found deep in the Mariana
Trench, the deepest point of which—at over
10lan below the surface of the ocean—is the
single deepest oceanic trench on Earth.

Even plastics that we believe we've done
the right thing with and “recycled” often end
up in the seas surrounding countries that
import waste, releasing greenhouse gases as
they degrade. On current trends, there will
be more plastic than fish in the seas by 2050,
with the most destructive varieties to marine
life being fishing debris, plastic bags, balloons
and plastic utensils.

And yet, here we are in 2021, with plastics
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A pretty bleak portrait of how long various plastic items hang around in the

so deeply embedded in every industry

and product that modern life is impossible
without them. Since recycling is one of

the few sane responses left—after refusing,
reducing and reusing plastics—let's see how
Australia looks through a plastic lens.

How is plastic recycled?

There are many different types of plastic, but
at the most basic level, they are all variations
on a theme: long-chained, carbon-based
polymers. This means that in theory, all
plastics can be recycled. However, that fact
doesn't mean our current systems necessarily
allow for recycling any given plastic—and in
many cases, they don't. (This is discussed in
“Which plastics can be recycled?” below.)

It's also important to understand that
plastic can't be recycled infinitely, With each
Teincarnation, it loses a little stability and
integrity, and needs more virgin materials to
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keep its ongmal quahty

refabricated: s o
Australiabiastakena sudden mterest i

theseprocesses inthe wake of China's: 2017

decision thatitno longer wanted to be the-

T dumpmg ground for the world’s plastic waste:_

in August 2021, the CSIROreleaseda report
ntitled Advaniced recycling technologies .
ddress Australia's plastic waste, which
- well, the'title says itall, really.
The. port is worth reading; and gives

Cesses 'whlch_ plastics they can be applied
t the resulting monomers can
for. While some feedstocks (for
ebroken down and
the ongmal plasnc,
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The se nResm Identifier Codes (RICs) ycu'l ﬁnd on the vast majotity of plastic jtems: Spoiler: the recycling triang}

"~ doesn 't necessarily mean they e recyclable:’

Jmag Lubo_]vanko{i_itodd’hoto

Another approachis; punflcatlon which

' :basmally involves dissolving a plasticina
suitable solvent; removingany impurities,

coritaminants; etc:and then: prempltanng out
the original plasticina (hopefully) pure form
And finally,as alast resOrt, energy. canbe:-
recovered: from waste plastlcs by incinerating
thiém, This option is not récommended—the
world has enongh toxic substancesin its
atmosphete already;cheers.

Which plastics can be recycled?
To kitow whether you can recyclea plastic
itent; firstlook at: the "Resin Identifier Code”
{or RIC—see: the diagrain’'on this page) It
you see onie of these, ‘with itsice; easy-to-
miiderstandrecycling symbol; you can rest
assured that,.. the item {snot necessanly
recydable WaJt what?

Yes, that triangle sure looks like: the
recycling symbol but thesé labels were

_ actually created by the plasties induistry:
To overcome (eittirely understandable)

consuiner misunderstandinigs, the Australian

‘Packaging Covenait Orgapisation (APCO)
- Jaunchied the Australasian: Recycling Label
' (ARL)in 2018. It has since been authorised by:
all Austrahan goverpments. andisdueto beon
. ._BO% of supermarket pmducts by December
L 2023

In the meantime, though, the RIC
contifities to be ubiquitous, solet’s Tun
through whiat its seven symbols mean. A.
good rile of thumbis that plastics 1 through

] “thermop]asncs" Wthh can be meited

down (no pun; mtended) in: more detaﬂ as-
follows:
1, 'Polyethylene terephthalate orPET: (Yo
- mayTemermber it from the“Pete Repeal
 ad campaigns of the 1990s.) As faras
.. plastics go, this isa winsief: it's relatively
~ easy to recycle, both mechamcally and
K chenucally :

2. High-dénsity polyethylene, or HDPE.

Recycled mechanically: Alsoused. -
for gasification; yrolyms and other:
coriversion..

; Polyvinyl chloride, or PVC. Difficult to
recycle; asarestlt; sorme coumncilsworn
touch it (see below) and some iecycler
considerit a contamiinant.

. Low-density polyethylene, or LDPE.
Can bé recycled méchanically if clean;
otherwise, it's into'the conversion.queue

5. Polypropylene; or PP. Hard torecycle,
“buit can bé puirifed ot earmarked for
conveision.




6. Polystyrene, or PS: Did excellent work -
in'70s punk pioneers -Ray Spex. The:
CSIRO call it ari “excellent candidate
for purification technologies”, butit's
generally recyded only at spe(:rahst
facilities,

7. Other. A catch- | category for basically
everything: else: thats aplasticbut isn'tone
of the:above; If n.this category; chances
areit's not recyclable.

Inaddition to the confusion about what's

recyclable and whatisn't, not all RICs can be

placed into mumc1pa] recyclmg hins; Hard
plastics coded 1, 2 and S5'goinmost: cotngil

bins; but double;checl( codes 3;4,6 and 7:

as of late 2019; plastics 4.5 and 6 were not:

collected by 50% of Queensland councils, ora

third of those i NSW, SA and Tasmania.

And, inyet'another wrinkle, while a given
plastic may beTecyclablein theory.the nature
of the item also'matters. Plasticbags, normally
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_ ate:rh_e _r_ecyclmg process. Recyc_lm
' workers don't have time to open plasticbag:
tosee if they containtecydables, so the
bag getslandfilled unopenied.
' Thése “sérunchable” soft plasticsals
comie as biseuit packets; vegetable bag
plasticilm and magazine wrapping: Only
ahandfifl of councilsacéept soft plasti
Icerbside, Despite plast:c—bag bans ope titig
across the country (except NSW, whos
comes online in2022), Australiars us
billion checkout bags a year and over 200, 000
of thein hitlandfill every hour. On]y 3 Grare::
recycled atall,
Surely weTe done with: the caveats 1
Nope. Noteven close, sadly; -
*  Black plastics—like those usedin. meat
frays, coffee pods drid pot plants
torecycleas they don' treﬂect light; This:
means the optical scanners at recycling - -
acilities can't identify their comy
+ Coffee cupsaren’t mainstrearn’ recyclable.
asthey'fea combination of pIastlc and.”
paper (like the demon Pnngles containery
but check out Simply Cups andi
roadwork projects (in: Rerzew 153) -
+  Small’ smgle-use plastlcs hke straws; lid
and cutlery are yettobe banned Austialia-
wide, and ofteri-fall through the cracks of
recycling systems-—of the 1
use each year, some canbe recycled Tt
most aren't; - ; Gnei
» Lego recyclesitsy oWl and aimisto
shift to'bioplastics by2030 it for now
Teeds specialistSystemn
Nespiesso does the same with, coffee
pods: while other coffee compames use-
TeiraCycle (see’ below)'-as ‘theit recyclmg
partner;. o :
. Avoldrecycling hiibble wrap, and
‘Please, please, please don' t-put nappies in
the recyding: No-one will thank you for it.

And then, there’s...bioplastics -

‘There is one 1abbit hole this article'will point

at rather than fall into: bioplastics. For full
details'onhow “envirorimental they aré,-

see Renew152—but here s point-by-point -
summary:

- Yes, bioPE or bioPET can'be recycled wi
“traditional plastic, but otherwise separa
+gystems are required:
So-called“degradable” plastics are a i
sure, the plastic disintegrates when exposed
to light andheat, but what it disintegrates
intois smaller pieces of the same plas
which atemore contanunatmg for both
animals and waterways:

+ Bioplastics can be labelled as o
“*biodegradable” or “compostable”; in-’
which case theyll be madefrom PLA
(polylactic acid, fromn starches like corm o
‘cassava), or PHA (poiyhydroxyalkanoate
from microorganisms that gerlerate
plastic fromi organics). Biodegradable

or “oxodegradable” ftemsuse those:
microorganisms tomake thern break down
intotiny pieces, but again, they. create
landfill;-and::

+ “Compostable” plastics are made of plant
starches, creating a more expensive
material that needs commercial
‘composting systems to brealcdown
correctly. In landfill they lack the oxygen
andwater needed toreturn to nature::
(although some claim to be home:
compostable). Ta belegally: compostable
theymust meet Australian Stantdard
AS54736 and have the leaf symibol. Th
more “compostable” plastics are, of
course, the fewer purposes they can serv
compared to fossil plastics.

What are the benefits of recycling plastic?
First and foremost, recycling plastics redu
fossil fuel consumption and greenhouse gas
emissions, both of which arelethal to Plan
Earth. For example, each kilogram of virgit
PET emits 2.5kg of CO; in its production,
compared to 16kg CO; initsrecycling,
drops from 2.1kg.CO, (virgin) to 1.3kg CO
(recycled).

Recycling also reduees plastic pollutl
insofar as it involves reusing material tha
would ctherwise end up being releasedi
the environment. Thisis important; beca
plasticalsc lias a locooong hfecycl ‘wat
boitles, coffee pads, plastic Cups an
rings are alkpredicted:to survive. for aroufid
500 years. Greenhouse gases are errrrtr_
every stage of plastic'slife: fuel extracti




transport; refining and manufacture, waste-
management, and onice returned toourlands -
and waters. According:to WWF, we ingest an

. average of 2000 tiny pieces of plastic a week,
addingup .to-the weight of a,cr“e‘di_t: 'c'ard.

B 'Are:th T drawbackstoreplacmgand

The major issue wi recyclmg is that the
plastic problemis sunply too big forrecycting
alone—and thereason our problem issobig
1sbecause plastic has long been consn:lerecl a
“good” product: Its prifnary solirce ‘materils

havé long been cheap; abiindarit and well
distributed; it's chéap and eénergy efficient to
produce; and it's lightweight, which reduces
transport costs and energy use; Ii addition

to these properties, it's also.versatile; strong
and shatterproof, as well as beifig effective for
packagmg, food safety, scientific and imedical-
{uses; That's a highbat for alternatives.
“ ‘Another probleriis thelack of siitable:
' facﬂmes to recycle plastic reljably, dlong with:
-a Iack of re-manuficturers who' can create:
I products fromrecycled plastics. Ideally, siuch

“planits should be physically clos¢ o each

void transport costs that will push.
up the recycled materials’ price In addition,
the; pnce of recycled Taw plastics can sty'rme

frrl_lj{.low price of fossil plastics. In other-
W _'th fdssil fu'e] subsidies 'continuing

viewis that the best (lmperfect) trlck is to
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e re_fﬁ_ée pla;fic andreuse your replacement
: 'cdnSist'ehtly. :

' :How dowerecycle plasticin Australia?

Aus aha iises the same mechanical recycling
systems as elsewhere complemented
by sys ms that bring Dlastics backinto

girculation: ?SOft plastics-can be dropped back

(o] most superrnarkets in:Australia—butonly
22% of Australians know: this system exists!
REDcycle collects from: 830 supennarkets
a-wide, processing plastic and “green”
bags before shrppmg themto orgamsanons
hl(e Replas (below).

Other collectorsinciude CurbCycIe which
collects soft ‘plastics from your kerbside, and
systems like TerraCycle, whichaim to collect
and recycie all plastics in onebin, includihg
toys andicoffee pods. [Also: for the love of god,
stop using coffee pods! — .Ed] They alsotecycle
‘plastic-based facemasks:

Victoria-based Replas converts soft plastics
into park furniture, garden supplies, high-
qualiry asphalt, fitness circuits, bollards,
sigriage and much more, all while-using
around 25% of the energy needed for virgin
plastic: Other similar outputsinclude éWood
gardening beds (by Newtecpoly), outdoor
decking (APR Composites), mini'wheel stops
{Plastic Forests, Close the Loopyand detergent
or dririkbottles (Unilevet, Visy).

Otherideas include soft fall for
playgrounds-~which, toanyone who
remembers tanbark, mustbe a whole new
worldfortoday's kids—alohg with wheelie
bins, pipes; mud flaps, traffic equiprnent,
water-meter covers, wormn farms and compost
bins. Australian Recycled Plasticsin Narrabri,
NSW, both recyeles:and remanifactures:

HDPE, PET and coloured plastic;and another
high-profile all-in-one system:isthe Albury-
Wondonga plant (Cleanaway, Pact Group,
Coca-Cola-and Asahi) which aimsto close the
looponlm PET bottleseachyear.

Th.more innovative solutions, Australidil
company Licella has déveloped a tethnology
called a Catalytic Hydrothermal Reactor
(Cat-HTR), which useshigh:pressure water
streams to create recycled oil from plastics
in 20 minutes; It functions with all kinds of
plastics, which don't fieed to be separated for
typeor colour.

Woalworths Australia has entered into
a two-year partnership with the Australian
National University; CSIRO asnd eompany
Sarnsara-to'trial a commercial plastic:
recycling plant where enzymes "eat” PET
plastic and polyester fabric, reducingit toits
core molecules and remaking itas Woolies
packagmg ANSW company, Integrated Gree
Energy Solutions, alsé converted plastics ine
diesels and petrols, butunfortunately was
liquidated in 2021.

Despite all this, only13% of Australia's
plasticis tecycled while:84% issentto
landfill; We 1sed:3; Smtonnes of plastic in
2018~ 19 ofwhich 130,600 tonnes leaked mt
the océans around us; As anation we lose
around $419m each year that we don't recyck
41l our PET-and HDPE plastics (see plastic
types on'pd2); while the cost of plastic’s
econormic damage and threats to wildlife
$17 billion per anmim.

We aren’tacountry. that “mismariages’
its plastic waste~ttie OECD listed China as
theworld’s worst on 2010 figures—butwe -
surezaren't Norway, which recycles 90% of
its PET bottles. And speaking of China, up -
untilirannounced its National Sword Policy
in 2017 which started: banmng Intemational
recy_glmg expotts, plastics wereone of the
‘major problems we shipped abroad—125Ki:
2016-17; to be precise.

Since the National Sword amputated the
option of continuing to ship this problem °
offshore, Australia has set itself key plastic™
recycling targets. Exports of all mixed-waste

plastics have been bannedsince July 2021,
moveclaimed as a*world first” by the Fede
Government. Unfortunately, the industry
appatently wasn't ready for this deadline,
aproblem that may lead to.dangerous
stockpiling and eventual landfilling of
recyclable plastics. For another 12 months,
businesses can sort and export their plastic
as individual polymers, provided they have
alicense, butthis option terminates in July
2022, From then, only re-processed plastics
{e.g: flaked or pelletised recycled plastic) can
be exported.

This deadline will cause iricreased
pressure whencombined witli the 2025 -
National Packaging Targets, overseen by
APCO. These targets apply to all packaging
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made, used and sold in Australia, requiring it
all to be reusable, recyclable or compostable
by 2025. In addition, all packaging must

have an average of 50% recycled content,
70% of plastic packaging must be recycled,
and “problematic and unnecessary” single-
use plastics must be phased out. Thisis all
quite the ask: for 2018-19, APCO reported
that only 89% of plastics were recyclable,
average recycled content was 38% and plastic

" packaging recycling stood at 18% overall

(although 36% for PET and 23% for HDPE).

But, while we have an apparently
unprepared industry and a bunch of very
ambitious packaging targets, we also have...a
plan! Specifically, we have the freshly minted
National Plastics Plan, supported by a flurry
of new government webpages on plastics.
According to the Department of Agriculture,
Water and the Environment's contribution
to this online onslaught, we are now on
a “plastics mission”. This mission aims to
address source issues of production and
leakage into the environment, boost recycling
capacity, improve council recycling systems,
address waterway pollution and develop data
collection, analysis and research processes
including a national environmental science
program. This all sounds logical, appropriate—
and well-and-truly overdue in 2021.

The CSIRO is also all missioned up—it's
on a “mission in development"” to achieve
an 80% reduction in plastics entering the
environment by 2030. Its Circular economy
roadmap for plastics, glass, paper and
tyres (January 2021) emphasises the need
for improved design, consumption and
collection; improved reprocessing capacity
and boosted end-markets; and consistency
and capability across the Australian systems
to support a circular economy. This paper
was followed by the aforementioned August
2021 report Advanced recycling technologies
to address Australia’s plastic waste, which
pushes to diversify our advanced recycling
capacities in order to meet these ambitious
targets.

How can Australia improve?

If Australia manages to fulfill its
commitments in the National Plastics Plan,
following CSIRO's guidance, our plastics

renew.org.au

A beachgoer holds an assortment of pieces of plastic, all worn smooth as sand by the ocean—a scene as weirdly poetic
as its contents are lethal to marine life.

Image: Daisy-Daisy/iStockPhoto

landscape will already be considerably
improved by 2025. But to get there, the
system needs education, investment,
standards, regulation, product stewardship
and meaningful commitment to a plastic-free
future.

Even mining/agriculture gazillionaire
Andrew “Twiggy" Forrest has suggested
that there should be “a voluntary industry
contribution for new fossil fuel-based plastic
production”—that is, a levy on production
to fund new recycling technologies, repair
environmental damage and assist the
industry's transition. It is hard to believe that
our fossil-fuel worshipping parliament would
maintain these commitments, given the
impact they'd have on the bottom line of the
coal, oil and gas giants who just won the battle
(and possibly the climate war) at COP26.

Perhaps the Australian government
should follow the lead of the signatories of
the Australia, New Zealand and Pacific Islands
Plastic Pact, where 60 local businesses have
joined over 500 others worldwide to meet
targets similar to (but lower than) APCO's
2025 Targets. Another option is a private-
public collaboration, like the National Plastic
Action Partnership applied at a national level
in Indonesia, Or, a meaningful step would
be signing a proposed global, legally binding
plastics treaty, which hopefully will enter
discussions at the UN in February 2022.

Clearly what is needed is an integrated
response that addresses all stages of the
plastic lifecycle, The Center for International
Environmental Law issued a scathing report

in 2019 on the relationship between plastics
and climate change. Their five top solutions
that would cut COze emissions and support
social and environmental benefits were to
end production and use of single-use plastics;
stop development of new fossil-fuel
infrastructure; promote zero-waste
communities; establish extended produce
responsibility; and adopt and enforce
industry-wide targets to reduce greenhouse-
gas emissions. By following this guidance as
well as the plans Australia has already
adopted, we might just manage to not make it
asingle-use planet, I°
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is jodiemartire.net

RESOURCES:
Recycling Near You (plastic bottles/
containers) recyclingnearyou.com.au/plastic

Recycling Near You (soft plastics)
recyclingnearyou.com.au/soft-plastics

REDCycle
redcycle.net.au/what-to-redcycle/

Australasian Recycling Label
arl.org.au

Precious Plastic DIY recycling machines
bit.ly/3ei7QBA
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CASE STUDY

Case study: ReCo

ReCois anew company with a small name
and a big ambition. The name abbreviates the
phrase “re-imagine and co-create” and the
company aims to assist Sydney's transition
to a circular economy. ReCo is driven by the
hard realities of climate damage, like the
fact—demonstrated in the Ellen MacArthur
Foundation's report Completing the Picture—
that 45% of global greenhouse-gas emissions
comes from making and using products

and food. In response, ReCo has developed
abusiness whose very methodology
counteracts that talce-make-waste system—
and helps Sydneysiders cut the Gordian knot
of plastic production and pollution.

ReCois proud to call itself a “hyperlocal”
enterprise, and since 2020 it has been
operating a “refill delivery service to help
Sydney’s residents and businesses cut down
their plastic waste and carbon footprint”.

Its process is very simple: you order green
cleaning products from ReCo's website, and
ReCo then delivers a 1kg reusable glass jar
to your door, In three months or so when it's
empty, you reorder and ReCo swaps your
empty jar for a new one, plus gives you a $2
reward.

“Our biggest challenge,” says co-founder
Anett Petrovics, “was how the whole system
was going to work. But people adapted to it
very quickly, and customers only forgot to
put their jars out for collection twice.” Danling
Xiao, Anett’s partner in life and business,
adds, “The glass has been kept very, very
well. Only twice customers have broken it."
Impressively, 75% of ReCo's customers are
returning for refills.

Danling and Anett run the business day-to-
day, making sure they do a delivery run once
a week to get away from the computer screen.
Elsewhere in the city, they work with other
team members and also use Pack'n'Send
torun delivery hubs. They'te aware that
glass's weight adds to fuel costs in transport,
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which is why they try to
deliver as “hyperlocally”
as possible to businesses
and households. So far
ReCo s only supplying
two products, laundry
and dishwasher powders
made by SimplyClean in
the NSW Northern Rivers.
It plans to expand its stock
lines to other Australian
brands and products.

By developinga
business around reusable
packaging, Danling says,
"you never throw things
into the recycling again."
She continues, “Nothing
needs to go through
physical or chemical
transformations that
cost energy, to make
products that need to be
transported. We are able to
retain the glass paclkaging
within our system.” And
while ReCo hasn't had
the breakages or system
failures that seem like
obvious issues, Anett and
Danling do recognise that
their model makes it hard
to scale the business up
while sticking to their
principles. However, by
aiming to establish itself
locally first, in a way that
creates minimal waste and
emissions, ReCo hopes to
inspire behavioural changes at scale—and thus
make it easier for Sydney's residents to live in
a circular economy.

As Anett says, “So many people are doing
an amazing job on alocal and a global scale—

1

cleaning products.

it A I SRR
(Above) ReCo founders Danling Xiao (left) and Anett Petrovics; (top) still life with

Images: Jason de Plater / ReCo

maling sure resources are put back in the
system to be used. We need alot of actions
to be talen right now, and we're really proud
to be part of these solutions.” —Jodie Lea
Martire
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